[Respiration and ion permeability of the inner membrane in rat "sodium" liver mitochondria].
Ion permeability of internal membrane and a respiration in isolated rat liver mitochondria, further related to as "sodium ones", were studied following replacement of K+ ions for Na+ ones in the mitochondrial matrix. As compared with the control ("potassium mitochondria"), state 4 respiration in the sodium mitochondria, energized by succinate, was shown to be enhanced in KCl or sucrose media. Oxygen consumption rates in the sodium mitochondria, being in state 3 or stimulated by 2,4-dinitrophenol, were lower than rates for the control mitochondria. This effect was much pronounced in the sucrose medium. The coefficients, characterizing the distribution of 137Cs between mitochondria and the medium, were lower for the sodium mitochondria than for the control in the presence of 2.5 mM succinate and 10(-8) M valinomycin. In comparison with the control, a more extensive swelling for the sodium mitochondria was found, first, in the medium containing 25 mM K-acetate and 100 mM sucrose for succinate-energized mitochondria, and second, in the medium containing 125 mM NH4NO3 without mitochondrial energization. Changes disclosed in respiration, swelling and coefficients of 137Cs distribution for the sodium mitochondria are supposed to be caused by non-uniform effects of Na+ and K+ ions on the water structure of mitochondrial matrix, ion permeability of internal membrane, and the activity in oxidative phosphorylation enzymes.